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Technical Note 78-4 
USSR Spring and Winter Wheat Models 
Revised 1978 

Clarence Sakamoto, Sharon LeDuc, and Arno Perlov^ 

With the experience of LACIE (Large Area Crop Inventory Experiment) , a 
joint project involving NASA, USDA, and NOAA, it was determined that some of 
the models (in CCEA Technical Note 77-2, "Wheat Yield Models for the USSR," 

May 1977) were not performing satisfactorily. Associated problems included: 

1) misspecification of trend term and 2) revision of meteorological variables 
that were considered significant. Consequently, all the models were reviewed 
with the objective of improving the response of the model. In particular, 
the covariance models were separated, where possible, with the inclusion of 
additional data years. 

The philosophy of this revision with respect to trends where they exist 
in the data series is that this surrogate for technology varies throughout 
the Soviet Union, with trends still increasing in some regions having stabi- 
lized in others. 

The separation of the covariance models seems to have improved the per- 
formance of the estimated yield in the jackknife test. This is the test adopted 
by LACIE tc test the yield model with a relatively short period of record. In 
this approach, one year from the data set is selected as the independent test 
year while the remaining years are used to develop the coefficients of the 
regression model. This procedure is done for ten consecutive years. 

Detailed explanation of the variables and their derivation is provided 
In Technical Note 77-2. The reader is referred to this publication. 

^Respectively, Chief, Senior Statistician, Meteorological Technician, 
Climatic Impact Assessment Division/Models Branch, NOAA/EDIS/CEAS , 116 
Federal Building, Columbia, Missouri 65201, November 1978. 
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BALTICS-BELORUSSIA WINTER WHEAT COVARIANCE MODEL 
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EASTERN UKRAINE WINTER WHEAT MODEL 
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BLACK SOIL ZONE WINTER WHEAT COV* STANCE MODEL 
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Yields Measured In Quintals per Hectare Meteorological Noraals Based on 1958-ir74 
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April 1978 



VOLGA-VYATSK WINTER WHEAT MODEL 
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UPPER VOLGA WINTER WHEAT MODEL 
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SOUTH KAZAKHSTAN WINTER WHEAT MODEL 
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NORTHEASTERN CAUCASUS SPRING WHEAT MODEL 
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EASTERN BLACK SOIL ZONE SPRING WHEAT MODEL 
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DISTRICT SPRING WHEAT MODEL 
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VOLGA-VYATSK SPRING WHEAT MODEL 



4 © 

id 


01 

"5 

u 

■H 

u 

0 


00 

c* sr 

H 

id sr 

Cl . 


«■» 00 

00 d 

e « 

0) -I 

>. 5* 
3° 

at 

>» d 


a 

o 

H 

00 

at 

X 

a. 

o 

u 

CJ 


09 


O 
SO 
vD 00 
H • 

a> id 
• cy 


m n ao m d oi 
s n m s # o 
O io <r ao 6 m 

® N S H O N 

ao Ps o o © o 


N WlO 

h >■ © 

S is H 
-4 00 ID 
0019 


c o © © O 


O O OHO 


o o o o 


O H Cl 


o 

o 


££S£S 

a o to a w 


00 D D D D 

S; fill 

t-i S«S W 4»/W 

I 

0 D • • • • 

W ID g H H H H 
C os 6 • • • • 

® — 4 ' £d W U U 

iJ • • • • 

B "O U Bu 0- b Os 

d d at 


« O' 

a 

O' 0 
s-> o 


u 

0 

Vs 

u 


0 

■D 


S 

o 

H 

u 

0 

H 

> 

0 


f*s 

94 

H 

I 

00 

ID 


94 © 

H Cl 1/4 

40 94 Ps 

94 

id e 

C4 -4 P<* 

*9 Ps «9 


>J ID o 

HID O 

HH9 


ol 04 5 

NNO 

00 ID o 

d 

X) 4D eO 
• • 

o o o 
• • • 

f* a\ oo 
• • • 

o 


<9 

0 

0 

ST 0 

r*« « 
9i 

0 



C o 

iD 

|s 40 0 

1 

H 

H 

O 40 

00 

40 id 94 

ao 

9 

iH 

<si c 

■9 

HlDP 

ID 

i 

M 

O 40 

<s| 

H is O 

94 

C 

b 

«T 00 

o 

ps © Cl 

H 

o 

<1 

• 0 

• 

• • • 


z 


04 O 

o 

O C4 ST 

d 




1 

0 

H 






0 





-a 

bt 





0 

sS 





0 

00 





0 

o 


O 00 


ID 40 (SI 

ta 

H 

•3 

<s| ID 


94 CM ID 


O 

d 

94 O 


N Cl is 

0 

w 

0 

CN 40 


H N 9 

•9 

o 

is 

H ID 


vO Cl Cl 

H 

0 

H 

• • 


0 0 0 

0 

u 


ID O 


O <44 ID 

•H 

0 


>- X 


o 

04 Cl 

Cl 

ST -0- 

X 



o 

<44 04 

04 

ID ID 

“s» 



0 

• • 

• 

0 0 

O’ 




04 Ps 

ps 

ID ID 



0 

CSI 

<4| Cl 

Cl 

iD ID 

Ml 


Is 


Cl I 

1 

1 1 

ps 


0 





iD 


4J 





H 

d 

O 





40 

g 

0 





• 

M 

X 





Cl 

o 



u 

- « 
6 a 
o 

Is 0 
MS H 
0 

0 U 
Is C 
3 *r( 

W 3 

s a 

& d 

0 sS 

•3 0 
0 Is 
W 3 
is 0 a 


Is 

o 

z 

s 

o 

Is 


0 

Is 

3 



u 

i a 


O 

0 

Is | 1 1 1 

X > 

Q 

0 

3 0 


0 



u 

Is 

b 

•3 


b 

o* 0 


Js 

< M 

0 


H 

o u o o 

4 ) 0 ® 

T 3 

0 

c/i X 


> 


H 

H 


Is 0 0 0 0 

Is Is Is 

Is 

a 


d 

1 

0 0 

JO 

H 

Is 

b is Is Is Is 

0 0 0 

0 


1 « 

o 

0 

fs H 

0 

0 

0 

sfi ps b b b 

3 •o X 

•3 

a 

•3 

H 

00 

• 0 

H 

Is 

0 

1 

O' C C 

0 


Z H 

00 

*s 

Ed Ed 

Is 

0 

d 

b >4 >4 d d 

C /10 0 

0 

z 

E 0 

0 

o 

• 0 

0 

> 

H 

0 0 0 3 3 

u u 

U 

E 

Cl SS 

X 

> 

b b 

> 

o 

Ss 

MXi'i'i 

X c/l c/i 

C /1 

Q 

c/i S- 


26 


April 1978 


UPPER VOLGA SPRING WHEAT MODEL 


z 

o 

<r 

in 

■ 

0 

T 3 

3 


fl 

r3 


<■ 

r» 

C 

<• 


I 

•C 

u 

to 

c 

0 

rH 

►n 

0 

O 


3 

•-> 


«n 


e 

o 

«H 

SO 

0 

OS 



a. 




o 


H 


K 


O' 


O 

o 

r> 



r*» 

• 


1 

O' 

O' 



• 

CM 


0 




00 

1 

I 


1— 1 




0 

< 

M 


> 



e 


• 

• 

o 

w 

H 

H 

•h 

0 


• 

DC 

a 

03 

W 

0 

a 

• 

• 

«: 

9 

Pm 

Pm 



n v o ouo 

H OO f' 

N H rs n 

o n r> 
00 00 o o 
• • • • 
m o o o 


vo cm m 
oo h n 

cn oo ov 

O o m 
O' cm <• 
• • • 
O <— I f-l 



n vo o 

CM vO O 
■J O' vO 
vO MT CM 
00 O' O 
• • * 
<•00 
I 


O' n m 
h <a n 
m <r> <■ 
CM vO vO 
oo m <• 
• • • 
O rH CM 



m <■ 

H (MO 

•a 

oo ao 

h on 

c 

NO O' 

© «n Mf 

0 

m <• 

rH ( •" rH 

>M 

MT vD 

» 

H 

• • 
n* O 

• • 
On n 


MT 

r*» 

O' 

H 

I 

CO 

in 

O' 


e 

o 

•o 

V 

a 

<• « 
r* so 
O' 

0 


<0 


0 
•n E 
O' w 

rH O 

c* 

°« 
•o a 

0 -H 

0 oo 

0 o 

*3 

0 H 
•O O 
rH 0 
0 U 


iH 

O O <■ r«M 







o O O' cl 



0 



c 

.... 



X 



Q 

rH <• O' »*- 



***+ 



0 

•— l O' r>» 



cr 



z 

j CM | 



r- 


0 

U 





i-h 


:J 





CM 


rH H» 





rH 


0 U 

c 




m 


1 .2 

o 




• 


G z 

nH 




m 


o 

4J 

0 

ss 



l 


Z Im 
0 

"H 

a a 





g »• 

> 




0 


o 

0 




•o 

H 

U 0 

© 




1— 1 

d 

UH rH 





0 

g§ 

0 




/*v 

•H 

M 

0 4-1 


H 


0 

>* 

o 

h *5 




33 


z 

3 -n 


O' B 



KM 


•U 3 


rH § 


0 cr 

O 

g 

n cr 


1 


X w 


0 

0 


00 



e 

h 

Cm 3 


in m«n • 


© 0 

o 

UH 

0 rH 


up BH 


w y 

•H 


O 


CH 1 • 


C 

U 

0 

T3 


0N/N/H 


W 0 

0 

•m 

■O 0 


4J • 


O H 

•H 

3 

0 W 


0U Up 


u u 

> 

4J 

h 3 


c e 0 


U 0 

0 

kl 

0 0 


O 0 Wi I 


W > 

O 

0 

3 0 


o u qm 

•o 



a 

a" 0 

0 

h o 

0 

•a *o 

•a 

0 

03 £ 

H 

rH M * 

u 

u u 

h 

a 


J3 

rl U CL U 

0 

0 0 

0 


9 0 

0 

0 0 -C, Pm 

3 

T3 TJ 

•o 

i 

•o 

rH 

U 0 1 

O’ 

C C 

c 


Z rH 

M 

0 C Q.rH 

cn 

0 0 

0 

z 

Ob 0 

0 

> *rl 0 3 


JJ U 

4J 

£ 

o r 1 

> 


pp 

03 03 

V) 

Q 03 P- 


27 


Noveaber 1978 



MIDDLE VOLGA SPRING WHEAT MODEL 
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LOWER VOLGA SPRING WHEAT MODEL 
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NORTHWEST URALS SPRING WHEAT MODEL 
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NORTHEAST KAZAKH SPRING WHEAT COVARIANCE MODEL 
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SOUTH KAZAKHSTAN SPRING WHEAT MODEL 
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